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1. Prove that D+af(x) =e e f(x)

1.1. Using the above formula find general solution of the following differential equations

y  cdy _ .2,3x
1.1.1. dx2+5dx+6y—x e>*.

d%y dy _ .
1.1.2. ﬁ E 12y = 3sin5x.

1.2.  Using the above formula and D — Operaror methods find the general solutions of the

following system of differential equations

dx + 3y +et
— =X e
dt Y
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2. The differential equation 27)2’ +2 Z_i + 5y = 58cosx — 4sinx has a trial function of the form

yr = Acosx + Bsinx.

2.1. Find the values of A and B

2.2. Find the general solution of the above differential equation.

2.3. Using the solution of above differential equation and the substitution z = xy prove that

the general solution of the differential equation

d%y dy , .
x—+ 2(x + I)E + (5x + 2)y = 58cosx — 4sinx is

1 ) 13 112 .
y=-e (pcos2x + gsin2x) + — cos (x + tan ?) where p and q are arbitrary

constants.

3. Consider the differential equation 32732’ + 4y = 20e™*
3.1. Using a suitable trial function find a particular integral for the above differential equation.
3.2. Find the general solution of the above differential equation.
3.3. Using the solution of above differential equation and the substitution z = x3y prove that

the general solution of the differential equation

2
x3 3732' + 6x? % + 2x(2x% +3)y = 20e ¥ is y = x%(Acost + Bsin2x) — x%e“‘x where

A and B are arbitrary constants.

4. Define the Laplace transformation.
4.1. Find the Laplace transformations of the following functions

0 i 0<x<2
411, f(x) = { P2 l,’} e
4.1.2. sin3x.
4.2. If the Laplace transformation of f(x) is L(f(x)) = F(s) prove that
L(e“xf(x)) =F(s—a).

Find the inverse Laplace transformations of the following functions

2s+3
4.21. F(s) =553

s2+4
4.22. F() = e
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5. Provethat L(x"e %) =
5.1. Using the Laplace transformations solve the following differential equation

dzy_ dy — 4,3 = & =
o 6%+ 9y =x'e where y(0) = 2and () _ =6.

5.2. Using the Laplace transformation solve the following system of differential equations with
initial conditions x(0) = —1 and y(0) = 0.

g 3y + 8ef dy—2++4f
dt_x y e dt_x y e

END



